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1. INTRODUCTION 

Fish is one source of animal protein that is widely consumed by the public, because it is easy to 
obtain and the price is relatively cheap [1]-[4]. However, fishery products are commodities that are prone to 
deterioration and spoilage. This causes the need for a fast, precise and correct handling process to maintain 
quality before being marketed and reaching the hands of consumers. Therefore, it is necessary to have a 
preservation process to extend the shelf life of fish [1], [4]-[7]. 

Processing and preservation is an attempt to improve the quality of storage and durability of post- 
harvest fishery products [8]—[10]. The purpose of this activity in principle is to overcome excess production 
and at the same time maintain the quaity of fish before it is marketed or consumed, increase the marketability 
of fish, as a food diversification material and to extend the shelf life. Fish processing and preservation is an 
important part of the fishery industry chain [5], [8], [11]. Without these two processes, the increase in fish 
production that has been achieved so far will be in vain, because not all fishery production can be utilized by 
consumers in good condition. Preservation of fish traditionally aims to reduce the water content in the fish's 
body, so as not to provide an opportunity for bacteria to breed. To obtain good and high-quality 
preservation results, good treatment is needed during the preservation process, such as maintaining the 


Journal homepage: http://ijpeds.iaescore.com 


Int J Pow Elec & Dri Syst ISSN: 2088-8694 O 2415 


cleanliness of the materials and tools used and using fresh fish. There are several kinds of fish 
preservation processes, namely salting, drying, pemindangan, impregnation, fermentation and cooling of 
fish [12]-[17]. 

The fishermen in Indonesia carry out the traditional fish drying process by using direct sunlight. 
Drying using this method is usually done by placing the fish products on a fishing net, mat, floor mat or 
woven bamboo and placed in the sun. This method is unhygienic and allows the dried product to lose some of 
its weight, as it is eaten by insects, birds, cats or other animals. In addition, the product will be easily exposed 
to dust. The drying process will be delayed if it rains, so the expected results are not optimal and the amount 
of production produced is not appropriate [18]—[21]. These conditions led to an idea to design and 
manufacture a hybrid fish dryer by utilizing energy from the sun with the type of greenhouse effect. Fish 
drying machine is made using solar energy which is then used to help the fish drying process [22]. The 
potential of solar energy that is so good in Indonesia is one of the reasons for using this energy [23], [24]. 
The tool made will also be able to be integrated with IoT so that it can make it easier to know the condition 
of drying fish [25]—[27]. 

This research aims to make a tool and determine the capacity of the tool in carrying out the fish 
drying process as well as a form of the blue economy in accordance with the policies of the Ministry of 
Marine Affairs and Fisheries Republic of Indonesia [28]—[31]. This system will also be an introduction to 
fishermen who still do a little bit of fish scraping in several areas in Indonesia. The potential for such large 
fish is very suitable to be developed considering that this activity can improve the economy of the fishermen, 
and indirectly support tourism in the region [29], [32], [33]. Based on the confession of fishermen who were 
interviewed in the areas of Bali and East Nusa Tenggara, there are still few who do fish drying. The huge 
potential of fishery products can be developed if it is seen that the activities are only selling fresh fish 
and fish that are not sold are usually just thrown away and not processed anymore. The existence of a fish 
dryer can help to process excess fish products by utilizing solar power technology and the ease of monitoring 
the drying process through the IoT system [26], [34], [35]. This fish dryer is also not dependent on the 
weather so that the drying process does not require a long time and the hygienic quality of the fish can be 
maintained. 


2. METHOD 

This research was conducted on a group of fishermen in East Seraya, Karangasem, Bali. This 
location was chosen because it is one of the tourist attractions in the sea and fish market. There is a group of 
fishermen's associations, Vishnu Fortune. This fishing group has 27 members with the chairman I Wayan 
Candra. As a result of the Covid-19 pandemic that has occurred since 2020 in Indonesia, a lot of excess fresh 
fish catches have to be wasted and eventually rot. This eventually causes environmental pollution around the 
area. Therefore, a fish dryer was made using a hybrid system using electrical energy sourced from the sun 
and energy from the sun directly. 

The study was conducted for 31 days, from April 14 to May 14 2022. The data taken in this research 
were environmental conditions, questionnaires from respondents, data on the electrical load of fish dryers and 
electrical energy that can be generated by solar panels every day. This environmental condition data includes 
air temperature, wind speed, and environmental humidity in the East Seraya area. The results of the 
questionnaire were obtained from 27 fishermen who are members of the Wisnu Fortune Fisherman Group 
using a 6-answer Likert measurement scale. This was chosen in order to provide a variety of answers by 
respondents. The questionnaire data obtained were then analyzed using a paired T-comparative test and 
frequency distribution to determine the respondents’ responses to the tools made. Prior to testing, 
the questionnaire data was tested for validity and reliability. The results of the questionnaire data in this 
study obtained valid results, and for the reliability results with the Cronbach's Alpha test, the results were 
0.688. 

The fish dryer is made using a system that dries fish using UV light when there is no sunlight and 
can be monitored using smartphones and websites. Solar panels are used to generate electrical energy 
and then this energy is channeled to the battery via the charge controller. This study aims to obtain optimal 
results in the fish drying process and as a comparison the drying process with sunlight without being 
compared to using UV lamps protected with UV plastic. In this study, only the electrical system is discussed, 
namely the need for a PV system used in fish drying equipment. The design of the fish dryer can be seen in 
Figure 1. 
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Figure 1. Fish drying machine design 


3. RESULTS AND DISCUSSION 
3.1. Fish dryer technical test 

This fish dryer uses an electrical energy source from a 100 WP solar panel and a 12 V 65 Ah storage 
battery, which is then lowered to 4.9 VDC using a buck converter. This PV system can meet 169.95% of the 
need for 240 Wh/day of electrical energy from the dryer. The electrical load of this system comes from a 10W 
UV lamp and a 5W control system. The electrical system of the fish drying device can be seen in Figure 2. 
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Figure 2. The electrical system of the fish drying device 
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During the utilization of fish dryers in Seraya Village, PV can produce electrical energy of 
407.81 Wh/day, where the largest energy can reach 520 Wh and the smallest is 160.8 Wh. The difference in 
output energy produced is caused by several environmental factors, including air temperature, wind speed, 
and air humidity around the installation location of the fish dryer [24], [36], [37]. The environmental 
conditions for 31 days can be seen in Table 1, while the energy output from PV installed on the fish dryer can 
be seen in Figure 3. 


Table 1. The environmental conditions at Seraya Village 
Day Temperature (°C) Wind Speed (m/s) Humidity (%) 


1 27.71 2.62 79.25 
2 27.84 2.17 81.12 
3 27.64 1.71 81.06 
4 27.57 1.37 80.5 
5 27.45 1.4 82.75 
6 27.01 2.53 85.12 
7 26.23 1.19 80.94 
8 27.08 1.82 80.44 
9 27.37 2.02 81.62 
10 27.24 2.56 85.19 
11 27.41 3.03 84.56 
12 27.8 3.48 78.69 
13 28 1.53 72.75 
14 28.12 1.84 12.25 
15 28.24 1.55 73.88 
16 27.7 2.7 83.5 
17 27.79 2.8 81.81 
18 27.83 2.23 195 
19 27.9 3.12 82.31 
20 27.64 3.49 83.75 
21 27.3 3.74 85 

22 27.33 3.62 84.44 
23 27.23 3.46 85.19 
24 27.99 2.8 83.19 
25 28.11 2.13 83.38 
26 27.83 2.68 85.75 
27 27.57 3.8 82.69 
28 27.51 2.48 81 

29 27.8 1.69 82.56 
30 27.42 2.3 85.94 
31 27.71 1.77 79.31 
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Figure 3. Energy output from PV installed on the fish dryer 


3.2. Socio-economic testing of the use of fish dryer 

In the Table 2, it can be seen the results of the paired t-test on the social impact of using fish dryers 
on fishermen. The significance value was 0.000 (p<0.05), meaning that there was a significant difference 
between the average social impact of using fish dryers before and after use. If the social impact of using a 
fish dryer does not differ between before and after use, then the probability factor can explain 0.00% to 
obtain an average difference of 5.37. Because the opportunity to explain the results obtained is <5%, then 
these results are significant. The results also show that from the results of the analysis, 95% confidence is 
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obtained, where if measurements are made on the population, the difference in social impacts before and after 
the use of fish dryers is between 4,820-5,921. The variables discussed in this social impact are safety, 
cleanliness, and land use of the fish dryer. 

In the Table 3, it can be seen that the results of the paired t-test have shown the economic impact of 
using fish dryers on fishermen. The significance value was 0.000 (p<0.05), meaning that there was a 
significant difference between the average economic impact of using fish dryers before and after use. If the 
economic impact of using a fish dryer does not differ between before and after use, then the probability factor 
can explain 0.00% to obtain an average difference of 7.96. Because the opportunity to explain the results 
obtained is <5%, then these results are significant. The results also show that from the analysis, 95% 
confidence is obtained, where if measurements are made on the population, the difference in social impacts 
before and after the use of fish dryers is between 6.99-8.94. The variables discussed in this economic impact 
are additional income earned by fishermen, efficiency, operational costs, and employment opportunities. 


Table 2. Paired t-test results social impact of using fish drying machine 
n Meants.d Mean Difference+s.d _ 95% Confidence Interval P 
Social impact before using fish drying machine 27  10.07+41.07 5.37+1.40 4.82 — 5.92 < 0.005 
Social impact after using fish drying machine 27 :15.44+1.31 


Table 3. Paired t-test results economic impact of using fish drying machine 


n Mean+s.d Mean Differencets.d 95% Confidence Interval p 
Economic impact before using fish drying machine 27 11.11+1.72 7.96+2.46 6.99 — 8.94 < 
Economic impact after using fish drying machine 27 __19.07+1.54 0.005 


The results of using fish dryers by the fishermen were also analyzed by frequency distribution. 
These results were obtained based on several criteria, such as the fishermen's perception of the tool, the 
appropriateness of the tool's use, the benefit factor, and the shape of the fish dryer. If viewed from the 
fishermen's perception of the tool, it gives an average value of 4.67, which means that this assistance 
program is suitable for fishermen. The value of fishermen's perceptions of the effectiveness of the tool 
program is 5.26, which means that this tool is very suitable for fishermen. The value of fishermen's 
perceptions of the tool's usefulness factor is 5.19, which means that this tool is very suitable for fishermen. 
The value of fishermen's perceptions of the shape of the fish dryer is 4.19, which means that this tool is 
suitable for fishermen. The frequency distribution table can clearly be seen in the Figure 4. 
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Figure 4. Fishermen's perception on the use of fish dryers 


4. CONCLUSION 

The utilization of PV systems in fish dryers can meet the needs for electrical energy. This PV system 
can meet 169.95% of the need for 240 Wh/day of electrical energy from fish dryers. PV system can produce 
electrical energy for 407.81 Wh/day, where the largest energy can reach 520 Wh and the smallest is 
160.8 Wh. The difference in output energy produced is caused by several environmental factors, including air 
temperature, wind speed, and air humidity around the installation location of the fish dryer. The results of the 
analysis of the impact of using fish dryers socially and economically also gave significant results (p<0.005), 
where there was an increase from before and after the use of fish dryers experienced by fishermen. When 
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viewed from the perspective of fishermen on the tool, the accuracy of the use of the tool, the benefit factor, 
and the shape of the fish dryer, the fishermen gave a good response, with an average value of 4.19-5.26. 
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